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DEVELOPMENf OF THE NARROW MEDIAN CONCRETE

BARRIER IN NEW JERSEY

New Jersey, béing one of the most urbanized states in the
‘nation, has had many years of experience with narrow medians.
Early designs consisted of islands with a sloping contrete curb
and a grass median, the ends bejng rounded at intersections and at
other mediah openings,such as factory or commercial sites, U-turns,
etc; The majority of these islands had widths of 16-22 feet with
"some as narrow as 9 feet.

Hith the increase in highway traffic, ﬁéhy of the openings posed
a harardous condition, and in the interest of safety the state adopteé
a policy of'island closing. At the same time, it adopted the system
of jug handle turns spaced at 1/2 mile to 3000 feet so that there would
be not more than a one mijéffurn-around. This spacing é]so aided traffic
flow onlhighways in the 50-55 mile per hour class,where progressive
timing traffic signals had been installed.

As traffic volume increased ove} the planned capacity, both the
highway and the narrow grassed median became obsolete. Removal of the
islands in conjunction with the installation of concrete median Sarriers
served a twofold purpose; it not only aided in pfeventing median
cross-over, but in many cases allowed for the placement of additional
tr;ffic lanes without the acquisition of additional right-of-way. In other:
cases; such as on undivided highways, use of the rigid concreté barrier

has virtually eliminated the danger of head-on collision. As a matter of
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fact, it was one such spectacular collision on Jugtown Mountain that

expedited construction of the first concrete median barrier at this

location. This original barrier built in 1949 was 1€" high, having
parabelic curved surfaces vwhich swept from a 9" top te a 30" base. The
radial curvature was 18". The barrier was constructed of cldss B grey
concrete with a 2" minimum thickness of class B whjte coricrete on. the
exposed curved surfaces and a 2" ]:1—3/4 white mortar mix on the top
surface. Where the barrier was.p1aced on eXistiﬁg‘concrete pavement,
one inch round deformed dowels 12" iﬁ 1ength'were imbedded halfway into
the pavement at an angle of approximaiel¥/60°, 8 inches in from the
outer surfaces. The dowels were spaced 4' on centérs Qith the inclination
of the dowels alternately reversed. This bérrier functioned so well that
it became pretty much the sfandard for the nékt few years.

In 1 » short sections of various experimental barriers such as
wire cables, concrete beams, steel beams, 12" vertical concrete curbing
and the parabolic concrete barrier were field tested along a hazardous
section of highway. WTthiﬁ.a short period of time, the superiority of
the parabolic concrete ba;rier as a positive median was easily ascer-
tained. | |

During the decade from 1949-1959, the concrete median barfier na-
performed s¢ successfully that it was bailed by many organizaticns and
individuals. However, because of transgression by a few vehiclesi the
barrier was raised to a height of 20 inches. The modified barrier
maintained the same parabolic contour, and the addifiona] height came
from an extension of a vertical surface from the tangency of the 18"
radial curve. At the same time the dowels were reduced to &" in length

and set perpendicular to the pavement. The white mortar mix previously



specified for the top was dropbed and construction consisted of the
composite grey. concrete core ‘and white concrete facing. This 20" barrier
served as én interim standard for approximately a two-year period while
other designs were being considered.

(S]ide 1 pdease) This shows some of the designs that were under
cons%dergt%on. Scheme one was quickly discounted,tsince experience had
prdven thaf an outlying curb caused vehicles to strike center barriers
in an unfavorable manner. In scheme thhe low angle of the lower sloped
face not only permitted easy encrbachment but made no provision for re- |
surfacing. Scheme 3 did not allow for the desired vehicular sheet‘metaI
clearance and was also quickly discarded. Scheme 4 was selected as the
most desirable, suﬁject to slight modification, that is the vertical face of
the base was increased to 3";and the radius reduced from 3" to 1".

(Next slide please) This $1ide shows our Standard Details for the
32 1hch barrfer with varioué treatments for its placement. The new
configuration, as you can appreciéte, would not economically lend itself
to composife casting and is therefore made ehtire]y of white concrete.

The left-hand figure showgufhe method used when placement is to be made on
concrete pavement, with provision for future resurfacing. The center figure

is the scheme used for placing over a longitudinal joiht. (Note fhe position
of the dowel and the use of roofing paper between the barrier and pavement

on the left hand side of the figuré). The figureAto the right shows the

method of construction when used fn conjunction with bituminous concrete; below

are details for light standards, inlets, and pedestrian crossings.

(Light please) The treatment on bridges is slightly different as it calls

" for steel reinforeement in the barrier. If anyone is especially interested

in thisvaspect, I have some detail drawings which can be viewed Iater.
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As the barrier approaches bridge piers,it widens through means of a
gradual transition on a 10-15-thousand-foot radius. This transition piece
is mono1itﬁic until it reaches a maximum thickness of 18" at the top. From
this point it beéomes a split or dual barrier each half maintaining the normal
i outer configuration, but having»a vertical wall on the inside. The Eavity

is filled with subbase material and topped with 4 inches of white concrete.

The next series of slides show the actual construction in the field.

Thig»sxide shows the forms for the base with back to back inlets in the

right foreground.(ﬁb Here we see the fonns filled with concretg and the

dowels inserted. (& This is a close-up of the base and dowels with the
barrier forms in place- Thé wire you see %n the foreground is a snap tie

that is used to bold down the form and prevent it from floating when the

white concrete is pohred. g5 This shows a bulkhead at end-of -day pouring.
€E3 Here's a shot with the bulkhead remgved ,showing the bituminous impregnated
fibter Joint-filler used for expansion joints. 253 This shot shows the grey

bése and the white barrier after stripping the forms.

‘As long as we have théjprojector on, 1'd 1ike to show some slides of
two accidents that I perso;ally investigated. This accident occurred at
approximately 3:30 a.m. A 1965 Ford tractor trailer was traveling south
on U.S. 1 when it was cut off by a siow movfng vehfc}e'coming out onto the
highway. (Slide 9) The tire marks appear to be at an angle of 35-40 degrees.
This is an optical illusion as you will see on the next couple of ;1ides.
(Slide 10) Actually the measured éng]ed runs between 13 and 15 degrees over
a 44 foot iength. (Slide 11) This is a élose-up of the impact. (Slide 12)
This is a back shot showing the skid marks and tire marks on the barrier. HNote
-‘the'tread marks on the top of the barrier where fhe duals had a tire on each
side of the barrier. (Slide 13) This is another back shot showing the length

of barrier traversed before the trailer came down. The trailer rode the barrier
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for 267 feet. Counting the 150 feet length of skid marks before impact,
the overall length was 417 feet.
The other accident took place on U.S. 1 in New Brunswick in the vicinity

of Route 18. (Slide 14) In the right foreground, is a ramp leading off

18 onto U.S. 1. Cars entering here caused a pick-up truck towing a trailer

to encroach on the inner lane. A woman traveling:thg inner lane then
encroached on the barrier. (Next slide 15)' This shows scrape marks in better
defai]. The angle at impact was approximately 11°, with a minimal amount
of'sheet metal damage. The point I'm'making is that in conversation with the
woman she said "Thank God for that barrier or else I would have beén killed".
Since the AADT figure for the area is 60,900 vehicles, I agfeed she might

have readily become a fatality. (Light please) | |

The cost per lineal foor varies with the size of the job, however, the
weighted average pieces for constructioq in 1967 ére as follows: The normal
32-inch dowelled barrier ran $11.10/ft and the barrier which requires a base
ran $14.10/ft, for 13,500 and 19,560 feet respectively. Total cost of
haintenance in 1967 for we]l:pver a million feet of barrier was 3%3,578. DQring

the same period, maintenance costs for a 17,000 foot section of dual steel

‘beam median barrier was $3,436.

As to the immediate future, we'do_not plan any radical departure from
the present design; however, several innovations such as built-in reflective
surface, Tow level lighting, a 3" increase in thickness, and the use of white

paint on a grey concrete barrier are being studied.

/

® Slides 3 through 8 were borrowed from Construction Practices for the
presentation and returned tn them.



